Alcoholic cardiomyopathy: the effect of ethanol and acetaldehyde on cardiac protein synthesis.
The occurrence of cardiomy opathy in chronic alcoholics is well known, but the causes are as yet unclear (Mitchell and Cohen, 1970). Metabolic effects of ethanol, such as accumulation of triglycerides despite a decrease in fatty acid extraction (Regan et al., 1966; 1969), have been suggested as a cause of ultimate impairment of myofibrillar function. The suggestion has also been made that the detrimental effects of ethanol may actually be an acetaldehyde effect, mediated through the release of norepinephrine causing chronic chronotropic and inotropic effects which may often play a role in the development of the myopathy (James and Bear, 1967). It has been reported that acute exposure to alcohol decreases to one-third that of the control the capacity of the liver to synthesize albumin (Rothschild et al., 1971). In view of the rapid inhibitory effect, it was felt to be of interest to study the effect of alcohol in the perfused heart to see whether myocardial protein synthesis was similarly inhibited. In addition, since alcohol is apparently not metabolized by the heart (Gailis and Verdy, 1971; Lochner, Cowley, and Brink, 1969). The effect of a primary metabolite, acetaldehyde (James and Bear, 1967), synthesized in liver was also studied. The results indicated that acute exposure to levels of alcohol which decreased albumin synthesis in the perfused liver had no effect on protein synthesis in the perfused heart. However, acetaldehyde, at levels that produce a marked chronotropic and inotropic effect, markedly inhibited protein synthesis of total cardiac protein. To further define the inhibition of protein synthesis by acetaldehyde, the effects of ethanol and acetaldehyde on cardiac micorsomes were also studied in cell-free systems. Some of these data were reported previously (Schreiber et al., 1972; 1974).